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SUMMARY 
1. This bulletin presents a simple method by which dairymen 
can determine how efficiently individual cows turn feed into milk. 
2. When the live weights of the cows and the percentage of fat 
in the milk is the same those cows producing more milk will make 
larger returns for their feed. If the fat content of the milk varies it 
is necessary to equalize the energy content of the milks by converting 
to a standard 4 per cent fat milk before estimating the influence of 
body weight on the efficiency of milk production. Milk containing 
any fat percentage may be converted to milk containing 4 per cent 
fat by the use of Table 1. 
3. Knowing the live weight and the amount of 4 per cent milk 
produced, the· efficiency of milk production of individual cows can be 
estimated by the method given in Fig. 1 and Table 2. 
4. Studies indicate that under current feeding practices small 
cows tend to be slightly more efficient in the use of feed than large 
cows; that is, the large cow's extra milk production does not quite pay 
for her extra feed consumption. However, in order to produce a given 
amount of milk more small animals are needed than large, thus involv-
ing larger investment and overhead costs. The apparent greater ener-
getic efficiency of small cows is balanced therefore by the greater manage-
ment efficiency of large cows. Thus, from a commercial standpoint 
there is perhaps no difference between the profitableness of large and 
small cows. 
5. Large udder capacity and stimuli to high milk production are 
more important than live weight in profitable milk production. Progres-
sive breeders of dairy cattle should therefore select breeding animals 
primarily on the basis of the efficiency of individual cows by the method 
described in this bulletin. 
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We are frequently asked whether large or small cows are more effi-
cient milk producers, also how the percentage of fat in milk affects 
efficiency. A Missouri dairyman made the following inquiry: 
"One of our cows which weighed about 1550 pounds, produced 
during the year 10,960 pounds of 3 per cent milk. Another 
cow which weighed about 700 pounds produced 7,026 pounds of 
5.4 per cent milk. Can you tell me which cow was more effi-
cient, that is, brought the greater milk return for her feed?" 
While answering this particular question, we want to present a 
general method by which a dairyman can easily determine the effi-
ciency with which individual cows turn feed into milk. Such information 
may be used as a basis for culling and improving the herd. Efficiency 
of milk production is simply the ratio or percentage of nutrient energy 
in milk produced to digestible nutrient energy in feed consumed. Thus 
30 per cent efficiency means that the cow produces 30 pounds of milk 
nutrients in return for 100 pounds of digestible feed nutrients. (It is more 
correct to say that the cow produces 30 calories of milk nutrients in 
return for 100 calories of digestible feed nutrients.) 
If the weights of the cows and the tests of the milks are the same:, 
the cow producing the most milk will make the larger return for her feed. 
But if, as in the inquiry noted above, the fat percentages and body 
weights differ, it is necessary to equalize the energy content of the two 
milks by converting to a common fat percentage (4% fat) before evaluat-
ing the influence of body weight on efficiency of milk production. 
CONVERTING TO 4 PER CENT MILK 
Milk containing any fat percentage may be converted to milk con-
taining 4 per cent fat by use of Table 1. Multiply the conversion factor in 
column B opposite the fat percentage value of the given milk in column A 
by the pounds of given milk. The product is the "fat corrected milk" 
(that is pounds of 4 per cent milk). Thus, to convert 10,950 pounds of 3 
per cent milk into pounds 4 per cent milk, multiply 10,950 by 0.850 
(conversion factor in table 1 opposite 3 per cent), and you will get the 
answer 9308. Our correspondent's 1550-pound cow therefore produced 
the equivalent of 9308 pounds of 4 per cent milk. Likewise, to convert 
7026 pounds of 5.4 per cent milk into pounds 4 per cent milk, multiply 
*Paper 89 in the Herman Frasch Foundation Series. 
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7026 by 1.210 (conversion factor in table 1 opposite 5.4 per cent), and 
you will get the answer 8501. Our correspondent's 700-pound cow 
therefore produced the equivalent of 8501 pounds of 4 per cent milk. 
TABLE 1.-To EQuALIZE ENERGY IN MILK, CoNVERT MILK OF GIVEN FAT PER-
CENTAGE TO "4 PER CENT MILK" BY MEANS OF TABLE 1.* 
B B 
A Factor for Converting A Factor for Converting 
Per cent Fat in Milk to 4% Milk Per cent Fat in Milk to 4% Milk 
2.5 0. 775 5.0 1.150 
2 .6 0. 790 5 .I 1.165 
2.7 0. 805 5.2 1.180 
2.8 0.820 5.3 1.195 
2 . 9 0. 835 5 . 4 1.210 
3.0 0 . 850 5.5 I. 225 
3 .I 0.865 5 . 6 1.240 
3.2 0.880 5 .7 1. 255 
3. 3 0. 895 5.8 1.270 
3.4 0.910 5.9 1.285 
3 .5 0.925 6 . 0 1.300 
3 . 6 0 . 940 6 . 1 1.315 
3. 7 0. 955 6.2 I. 330 
3.8 0.970 6.3 1.345 
3 . 9 0 . 985 6.4 1.360 
4 . 0 I. 000 6.5 I. 375 
4.1 1.015 6 . 6 1.390 
4.2 1.030 6.7 1.405 
4 . 3 1.045 6.8 1.420 
4.4 1.060 6 . 9 1.435 
4.5 1.075 7 . 0 1.450 
4.6 1.090 7.1 1.465 
4.7 I. !05 7.2 1.480 
4.8 I. 120 7.3 1.495 
4.9 1. 135 7.4 1.510 
Column A gives fat percentages, column B corresponding conversion 
factors, which when multiplied by pounds of milk produced, will convert 
the given milk to4% milk. Thus if a cow produces 10,000 pounds of 
3% milk multiply 10,000 by 0.850 and get the answer 8500 pounds of 
4% milk. In other words 10,000 pounds of 3% milk contains the 
same amount of energy as 8500 pounds of 4% milk. 
INFLUENCE OF LIVE WEIGHT ON EFFICIENCY OF 
MILK PRODUCTION 
KnoV~-ing the live weight and the amount of 4 per cent milk pro-
duced, we may estimate the efficiency of milk production from Chart 1 
or Table 2. Chart 1 and Table 2 were constructed on the assumption 
that the milk contains 4 per cent fat. Milk must therefore always be 
converted to 4 per cent milk before using Chart 1 or Table 2. Chart 1 
has three scales: the left scale shows production in pounds of 4 per cent 
*The conversion factors in this tab II! were computed from Gaines' formula "FCM = .4M + 15F, 
where FCM (fat-corrected milk) is gross energy value in terms of normal average cows' milk of 4 per 
cent fat content, M is actual milk and F is fat, all in the same unit of weight". (W. L. Gaines, Univ. 
Ill. Agric. Expt. Station Bulletin 308, 1928.) 
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Chart 1. This chart may be used to quickly determine the appro>imate efficiency with which cows 
of various productive capacitie'3 produce milk. First, the pounds of the given milk must be converted 
to pounds "FCM", that is, to milk eontainiog 4% fat. The efficiency of milk production is then read 
frorr. this chart. Thus if it is de•ired to find the efficiencr of a 700 pound .. cow producing 8500 pounds 
yearly or on the average 23.3 pounds daily of FCM (4% milk), place a straight edge between 23.3 
on the left (or milk) scale. and 700 on the right (or body-weight) scale, and read the answer 32.5 on the 
center (or efficiency) sc:ale. 
TABLE 2.-F.STIMATING PER CENT EFFICIENCY OF MILK PRODUCTION FROM BoDY WEIGHT OF Cow AND MrLK PRonucno"' 
(4% MILK) 
4% milk, Body Weight, Pounds 4% milk, 
pounds per year. --·----
----,----------------- pounds (FCM) 600 700 ~~~~~~ 1400 1500 1600 1700 1800 per d.ty 
3000 18.9 17.4 16.2 15.2 14.4 13.6 13.0 12.4 11 .8 11.4 10.9 10.6 10.2 8.2 
3500 21.0 19.5 18.2 17.1 16.1 15.3 14.6 14.0 13.4 12.9 12.4 12.0 11.6 9.6 
4000 22.9 21.2 19.9 18.7 17.8 I6.9 16.2 IS .5 14 . 8 14.3 13 . 8 13.3 12.9 11.0 
4500 24.6 22.9 21.6 20.4 I9. 3 I8.4 17 .6 16.9 16.2 15.6 15.1 14 .6 14.1 12 .3 
5000 26.1 24.6 23.1 21.7 20.8 I9.9 18.9 18.2 17.5 16.9 16 .3 15.8 15 . 3 13.7 
5500 27.6 25.9 24.4 23.2 22. I 21.0 20.2 19.5 18.7 18.1 17.5 17.4 16.4 15.1 
6000 28.9 27 . 2 25.7 24.4 23.2 22.3 21.5 20.6 19.9 19.1 18 .6 18.0 17 .5 16.4 
6500 30.2 28.3 26 . 8 25 . 7 24.6 23.4 22.5 21.7 21.0 20.2 19 . 7 19.1 18.5 17.8 
7000 31.3 29.6 28.1 26.8 25.5 24.6 23 .6 22.9 21.9 21.4 20.6 20.1 19.5 19.2 
7500 32.2 30.6 29. I 27.7 26.6 25.5 24.6 23 . 8 23.0 22 3 21.6 21.0 20.4 20.5 
8000 33.4 31.5 30.2 28 . 7 27.7 26.6 25.5 24.7 24.0 23.2 22 . 5 21.9 21.4 21.9 
8500 34.3 32.6 31.1 29 . 6 28.5 27.4 26.4 25 . 7 24.7 24.0 23.4 22.7 22.1 23.3 
9000 35.0 33.4 31.9 30.6 29.4 28.3 27.4 26.4 25.7 24.9 24.2 23.6 23 .0 24.7 
9500 35.8 34 . 1 32.8 31.3 30.2 29.2 28 . 1 27.4 26.4 25.7 25.1 24.4 23.8 26.0 
IOOOO 36.7 34.9 33.5 32.2 30.9 30.0 29.1 28.1 27.2 26.4 25.9 25 . 1 24.6 27.4 
10500 37.3 35.6 34.2 33.0 31.7 30.7 29.6 28.9 27.9 27 . 2 26.4 25.9 25 .3 28.8 
IlOOO 38 . 0 36.4 35 . 0 33.5 32.4 31.5 30.4 29.4 28.7 27 .9 27.2 26.6 25.9 30.1 
11500 38 . 6 37.1 35.6 34.3 33.2 32.0 31.1 30.2 29.4 28.5 27.9 27 . 2 26.6 31.5 
12000 39.4 57.7 36.2 35.0 33.7 32.8 31.7 30.9 30 . 0 29.2 28.5 27.7 27.2 32.9 
12500 39.9 38.2 36.7 35.6 34.3 33.4 32.4 31.5 30.7 30.2 29.2 28 .5 27.9 34.2 
13000 40.5 38.8 37.5 36.2 35.0 33.9 33.0 32.0 31.3 30 .6 29.8 29 .0 28.5 35.6 
13500 40.9 39.4 37 . 9 36 . 7 35.6 34.7 33.5 32.6 31.9 3l.I 30.3 29.6 29.1 37.0 
14000 41.4 39.9 38.4 37.3 36.2 35.0 34.1 33.2 32.4 31.7 30.9 30.2 29.6 38 .4 
I4500 42.0 40.5 38.8 37.9 36.5 35.6 34 . 7 33.7 33 .0 32 . 2 31.5 30.7 30.2 39.7 
ISOOO 42.4 40.9 39.5 38.4 J?.l 36.2 35.2 34.3 33.5 32.8 32.1 31.3 30.6 41.1 
I5500 42.7 41.2 39.9 38.8 37.7 36.5 35.6 34.9 33.9 33.2 32.4 31.7 31.1 42.5 
16000 43 . 1 41.8 40.5 39.2 38.0 37.1 36.2 35 . 2 32.6 31.9 31.2 32.2 31.5 43.8 
I6500 43 . 7 42.2 40.9 39.5 38.4 37.5 36.5 35.6 33.0 32.3 31.6 32.6 32.1 45.2 
I7000 44.0 42.5 41.2 40. I 39.0 37.9 37. I 36.2 33.5 32.8 32.1 33.2 32.6 46.6 
17500 44.2 42.9 41.6 40.5 39.4 38.4 37.5 36.5 33.9 33.2 32 . 5 33.7 33 .0 47.9 
I8000 44.6 43.3 42.0 40.9 39.7 38.8 37 .9 36.9 34 . 2 33.5 32.8 34.1 33.4 49.3 
18500 45.0 43.7 42 . 4 41.2 40.I 39.2 38.2 37.5 34 . 6 33.9 33.4 34 .5 33 . 7 50.7 
I9000 45.4 43.9 42.7 41.6 40.5 39.5 38.6 37.9 35.0 34.2 33.7 34.9 34.3 52.0 
19500 45.5 44.2 42.9 41.9 40.9 39.9 39.0 38.2 35.3 34.6 34. I 35.2 34.7 53.4 
20000 45.9 44.6 43.3 42.2 41.2 40.I 39.4 38.6 35 .7 35 .I 34.4 35.6 35.0 5+.8 
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20500 46.3 44.8 43.7 42.5 41.6 40.5 39.7 
21000 46.5 45.2 44.0 42.9 41.8 40.9 40.1 
21500 46.7 45.5 44.2 43.1 42.2 41.2 40.5 
22000 47.0 45.7 44.6 43.5 42.5 41.6 40.7 
22500 47.2 45.9 44.8 43.9 42.7 41.8 41.0 
230CO 47.4 46.3 45.0 44.0 43.1 42.8 41.2 
2350ll 47.8 46 .5 45.4 44 . 2 43.3 42.4 4 6 
24000 48.0 46 . 7 45.6 44.6 43.7 42 .7 41.8 
2451JO 48.2 47.0 45.7 44 .8 43 . 9 42.9 42.2 
25000 48.4 47 .2 46.1 45.0 44.0 43.3 424 
25500 48.5 47.4 46.3 45.4 44.2 43.5 42 . 7 
26000 48.7 47.6 46.5 45 .5 44 . 6 43.7 42.9 
26500 48.9 47.8 46.7 45. 7 44.8 44.0 43.1 
27000 49.1 48.0 46.9 45.9 45 .0 44.2 43.3 
27500 49.3 48.2 47 .0 46.3 45.4 44.4 43.7 
28000 40.5 48.4 47.4 46.5 45.5 44.6 43.9 
28500 49.7 48.5 47.6 46.7 45.7 44.8 44.0 
20000 49.0 48.7 47.8 46 . 7 45.9 45 .0 44.2 
2'1500 50.0 48.9 48.0 47.0 46.1 45.4 44.6 
.· 30000 50.2 4'1.0 48.2 47.2 46.3 45.5 44.8 
30500 50.2 49.1 48.3 47.4 46.5 45. 7 45.0 
31000 50.4 49.3 48.4 47.6 46.7 45 . r 45.2 
31500 50.6 49 . 5 48.5 47 . ' 46.9 46.1 45.4 
32000 50.7 40 . 7 48.7 47 . 8 47.0 46 . 3 45 . 5 
32500 50.8 49.9 48 . 9 48.0 47 .2 46 .5 45 . 7 
33000 51.0 50 .0 49 .0 48.2 47.4 46 .6 45 . 9 
33500 51.1 50.1 49.1 48.3 47 .5 46.7 46 .1 
34000 51.2 50.2 49.3 48.4 47.6 46.8 46.3 
34500 51.4 50.4 49.4 48.5 47.8 47.0 46.4 
35000 51.5 50.5 49.5 48.7 48.0 47.2 46.5 
35500 51.5 50.6 4'1. 7 48.9 48.2 47.4 46.7 
36000 51.7 50.8 49 .9 49.0 48.3 47 .6 46.9 
36500 51.9 50.9 50.0 49.1 48.4 47 . 7 47.0 
27000 51.9 51.0 50.1 49.3 48.5 47 . 8 47.2 
37500 52. 51.2 50.2 49.5 48.6 47 . 9 47 .3 
38000 52.1 51.3 50 A 4°.6 48.7 48.0 47 . 4 
38500 52.3 51.4 50.5 49 . 7 48.9 48.2 47.5 
39000 52 . 3 51.4 50. 6 49 . 8 49.1 48 . 4 47.6 
39500 52.5 51.5 50.8 49.9 49 . 2 48.5 47. 8 
40000 52 . 5 51.5 51.0 50.0 49 . 3 48.7 48 .0 
38.8 36.0 35 .s 34.8 
39.2 36 . 4 35.7 35 . 1 
38.5 36.7 36.0 35 .5 
30.9 37.1 36.4 35.7 
40.1 37.3 36.7 36.0 
40.5 37.6 36.0 36.2 
40.9 37.8 37.3 36.6 
41.0 38.1 37.4 36.9 
41 .4• 38 .• 37.8 37.3 
41 6 38.7 38.1 37 .4 
41.8 39.0 38 . 3 37 .6 
42.2 39.2 38.5 38.0 
42.4 39.6 38.9 38.3 
42.7 39.7 39.0 38.5 
42.9 39.9 39.4 38.7 
43.1 40. 39.6 38.9 
43.3 40.5 39.7 39.2 
43.7 42 .9 42.2 41.6 
43.9 43 . 1 42.4 41.8 
44.0 43.3 42 . 7 42.0 
44.2 43.7 42.'1 42.4 
44.4 43.8 43.1 42.5 
44.6 43.9 43 .3 42.7 
44.8 44.0 43 . 5 42. '1 
45.0 44.2 43. 7 43.1 
45.2 44.6 43 .9 43.3 
45 . 4 44.7 44 .0 43.5 
45.5 44.8 44.2 43 .7 
45.7 45.0 44.4 43.9 
45.9 45.3 44.6 44.0 
46.1 45 . 4 44.8 44.2 
46.2 45.5 45.0 44.4 
46.3 45.7 45.2 44 .6 
46.5 45.9 45.4 44 .7 
46.7 46.0 45.5 44.& 
46 .9 46.1 45.6 45 .0 
47.0 46.3 45.7 45.2 
47 . 1 46 .5 45 .9 45 .3 
47.2 46.6 46.0 45.4 
47. 4 46 . 7 46 . 1 45.5 
36.0 35.4 
36.4 35.8 
36.7 36.2 
37 .I 36 .5 
3' .5 36. 7 
37.7 37.1 
38.0 37.5 
38.2 37.9 
38.6 38 .0 
38. 8 38.2 
30.2 38.6 
JQ.S 38.8 
39.7 39 . 2 
39.9 39.5 
40.1 39.7 
40.3 40.0 
40.5 40.3 
41.0 40.5 
41.2 40.7 
41.4 40 .9 
41.6 41.1 
42.0 41.4 
42.2 41.6 
42.4 41.8 
42.5 42.0 
42.7 42 2 
42.9 42.4 
43 .I 42.5 
43.3 42.7 
43.5 42.9 
43.7 43 .I 
43.9 43.3 
44.0 43.5 
44.2 43.7 
44 . 3 43.8 
44.4 43.9 
44 .6 44 .0 
44 . R 44.2 
45.0 44 . 4 
45.2 H .6 
56.2 
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milk per year and per day; the right scale shows live-weight; the center 
scale gives percentage efficiency. To find the efficiency of the 700-pound 
cow producing (in terms of 4% milk) 8500 pounds per year (an average 
. of 23.3 pounds per day) place a straight edge (or stretch a string) across 
the chart between points 8500 (or 23.3) on the left (milk) scale and 700 
on the right (body weight) scale, as shown by line (1). Line (1) cuts 
the center (efficiency) scale at 32.7{, which is the percentage efficiency 
with which the 700 pound cow produced milk. To find the efficiency 
of the 1550-pound cow producing 9300 pounds per year (an average of 
25.5 pounds per day), place the straight edge across points 9300 (or 25.5) 
on the left scale, and 1550 on the right scale as shown by line (2). The 
center scale shows that the efficiency is 25 per cent. We then have the 
answer to our correspondent's inquiry: the 700-pound cow produced 
milk with an efficiency of 32}/:2 per cent and the 1550-pound cow pro-
duced milk with an efficiency of 25 per cent. 
The efficiency can also be found from Table 2. The upper row gives 
live weights, the left column gives milk production in pounds (4% milk) 
per year, the right cobmn gives milk production in average pounds per 
day. The following examples illustrate the use of Table 2: To determine 
the efficiency of a 1000-pound cow producing 9500 pounds per year or 26 
pounds per day of 4 per cent milk, look in Table 2 for the intersection 
of the 1000-pound column and the 9500 (or 26) pound row where you will 
find 30.2, the answer; that is, the efficiency of a 1000-pound cow pro-
ducing 9500 pounds per year (average of 26 pounds per day) of 4 per 
cent milk is approximately 30 per cent. To determine how much 4 
per cent milk an 800-pound cow should produce in order to have a 30 
per cent efficiency, find 30 in the column headed by 800, then the left 
column will show 8000 pounds per year (average of 22 pounds per day) 
the answer; that is, the 800-pound cow must produce 8000 pounds per 
year (average of 22 pounds per day) of 4 per cent milk to have a 30 per 
cent efficiency as a milk producer. Likewise, this table shows that 4 
per cent milk is produced with a 30 per cent efficiency by: 1200-pound 
cows producing 11,000 pounds per year (daily average of 30 pounds); 
1500-pound cows producing 12,775 pounds per year (daily average of 
35 pounds); 1800-pound cows producing 14,600 pounds per year (daily 
average of 40 pounds milk), and so on. 
It will be observed that the percentage scale in Chart 1 is divided 
into three zones: 15 to 25 per cent zone, containing inferior producers; 
25 to 35 per cent zone, containing good producers; 35 to 40 per cent zone, 
containing superior producers. The energetic efficiency of milk produc-
tion (ratio of milk energy to total digestible feed energy) is on the average 
about 30 per cent for good producing cows, the exact value varying 
with the milk yield. 
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WHICH IS USUALLY A MORE EFFICIENT MILK PRODUCER, 
A LARGE OR A SMALL COW? A HOLSTEIN OR 
A JERSEY? A GOAT OR A COW? 
It is well known that, on the average, the larger the cow the higher 
the milk yield. Under farm conditions, as illustrated by dairy herd 
improvement association records, there is an increase in yearly yield of 
approximately 10 pounds of fat or 250 pounds of 4 per cent milk for 
each increase of 100 pounds of body weight. Under official test conditions 
there is an increase of about 20 pounds of fat, or 500 pounds of 4 per 
cent milk, for each 100 pounds of body weight. This, however, does not 
answer the question whether a large cow is more or less efficient than a 
small cow. 
Two such able investigators as McDowell and Gaines reached 
opposite conclusions: McDowell (U.S. Dept. of Agri. Circular 114, 1930) 
concluded that "within the breed the large cow excells; Gaines (J. Dairy 
Sci., 14, 1931) concluded that the small cow is more efficient and that 
breed as such had no bearing on the question. Brody and Procter at the 
Missouri Station (Missouri Agricultural Experiment Station Research 
Bulletin 222) concluded that: (1) the smaller cows tend to produce more 
4 per cent milk per unit of feed intake than larger cows (that is, the 
small cow is slightly more efficient nutrition.1lly than the large cow); 
(2) the difference in efficiency between small and large cows is slight, 
the maximum difference being about 3 per cent within normal variations 
in the body weight of the common breeds of dairy cattle; (3) it is possible 
that this difference may not be due to size as such, but to differences in 
feeding and management practices, since studies at this Station indicate 
that when fed according to current feeding standards, large cows are 
slightly overfed and small cows are underfed. Some basis for this 
opini~n is also found in the fact that an analysis (Missouri Agricultural 
Experiment Station Research Bulletin 222) of data on 243 cows of various 
breeds and lines of breeding in several experiment station herds shows 
that during lactation small cows tend to lose weight while large cows tend 
to gain weight. Since the larger cows usually produce more milk than 
smaller cows there is also the possibility that the dairyman tends to 
favor the larger cows by giving them feed even beyond that called for by 
current feeding standards. Feeding beyond an optimum limit is known 
to decrease digestibility, increase maintenance costs and result in gain 
in weight. This would tend to make the larger cows more wasteful of 
feed, that is, less efficient than smaller cows. 
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A large cow, to make- up for her greater maintenance cost, must 
produce mote milk than a small cow. If the large cow's extra milk above 
that of the small cow's (or the cow's milk above that of the goat's) is just 
enough to pay for her extra maintenance cost, then both have the same 
nutritional (but not necessarily commercial) efficiency. The data pre-
sented by Gaines, and by Brody and Procter, indicate that the small 
cow tends to be slightly more efficient in the use of feed than the large 
cow; that is, the large cow's extra milk production does not quite pay 
for her extra feed consumption. But there is good reason to believe that 
the slightly greater investment and overhead cost involved in keeping 
a larger number of smaller animals (small cows or goats). to maintain the 
same production attained with fewer larger animals tend to compensate 
for the slightly greater efficiency of smaller cows, so that from a com-
mercial standpoint there is perhaps no difference between the profit-
ableness of large and small cows. 
We believe that udder capacity and stimuli to high milk production 
are more important in profitable milk production than size. The course 
suggested to progressive breeders of dairy cattle is to select breeding 
animals primarily on the basis of efficiency, as defined in this bulletin. 
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